SUMMARY A double blind, placebo controlled trial was performed in 25 patients to study the use of intravenous methylprednisolone (IVMP) in the treatment of active systemic lupus erythematosus (SLE). The trial examined the additive effect of IVMP on a background of conventional oral steroid treatment. Patients were followed up for six months. The results showed a trend towards more consistent overall improvement in the first two weeks after IVMP administration compared with placebo, but this difference was not maintained at one month or subsequently. They also suggested a quicker resolution of hypocomplementaemia in the treatment group. Other parameters of disease activity showed no difference. Side effects were generally mild and were similar in incidence between the two groups. Thus it is concluded that IVMP may improve initial suppression of active lupus in some patients when added to conventional oral steroid treatment, but that this additional benefit is not maintained; IVMP is, however, a relatively safe treatment when used in this way.
the use of very large doses of methylprednisolone produced little therapeutic increment over considerably lower doses. 6 Liebling et al performed a small double blind, placebo controlled trial of IVMP in SLE nephritis. They gave 1 g of IVMP on three consecutive days monthly for one year and demonstrated a better maintenance of renal function in the treatment group.7 A patient from our own clinic has been described, however, whose thrombocytopenia showed a diminishing response to repeated IVMP administration.8 And in a group of children with diffuse proliferative lupus nephritis IVMP produced a more rapid improvement of glomerular filtration rate than high dose oral prednisolone treatment, but it had no better effect on renal function in the long term.9
The purpose of the present study was to examine the effect of a single course of IVMP in moderately or severely ill patients with SLE by a placebo controlled, double blind trial. To maintain adequate treatment for the placebo group the trial was designed to look at the effect of adding IVMP to the dose of oral prednisolone normally used to treat such patients; if IVMP is effective because of the bolus administration of very high doses of steroid, then an additive effect should be seen. Our results suggest that there may be an early improved response with IVMP, but that this trend is not apparent after one month. They do, however, indicate that IVMP is a generally safe treatment.
of disease severity noted. The doses of oral steroids and of other drugs were adjusted accordingly; in particular, other disease modifying agents, such as cytotoxic drugs, were added if required.
At the end of six months an assessment as to overall outcome for each patient was made. Patients Eight patients in the IVMP group and seven in the placebo group had active skin or oral mucosa involvement (e.g. butterfly rash, discoid rash, vasculitic lesions, or mouth ulcers), of whom seven and six respectively were assessed at 28 days, when five of the IVMP and six of the placebo group showed improvement. Corresponding figures for active joint involvement (arthralgia, arthritis, or tendinitis) were comparable: seven in the IVMP and seven in the placebo group were affected (excluding patients 9 and 21 who were not assessed on day 28), of whom three and five respectively showed significant improvement at 28 days.
Initially, one patient treated with IVMP and three treated with placebo had respiratory system involvement (pleurisy or parenchymal lung disease, or both). Of these, only two in the placebo group showed significant improvement at 28 days.
At the start of the study two patients from the IVMP group and six from the placebo group had neurological or psychiatric abnormalities (e.g. peripheral nerve lesions, stroke, or depression, or both); at 28 days one patient from the IVMP group and two from the placebo group had improved (one of the patients in the placebo group dropped out of the study because of an atopic reaction-see below).
Two patients from each group had renal disease with raised serum creatinine levels at the beginning of the study. Those in the IVMP treatment group (patients 11 and 20) had creatinine levels of 237 and 281 nmolIl respectively; these returned to normal levels at two months. One in the placebo group (patient 22) had an initial creatinine level of 159 nmol/l; this showed little subsequent change. The other (patient 3) had severe renal failure, with a serum creatinine on day 0 of 811 nmol/l. This fell to 588 nmol/l by day 28, but subsequently showed a gradual rise.
LABORATORY RESULTS
There were insufficient patients with initial haematological abnormalities to allow for comparison between the treatment and placebo groups of the response of these abnormalities during the follow up period. In view of the tendency of steroids to induce a neutrophilia it was not possible to use the response of a leucopenia as a marker for the efficacy of treatment. One patient (25) had a profound leucopenia (white cell count 1-2x109/l) on day 0. This, together with a moderate anaemia (haemoglobin 73 g/l) was her only major feature and the reason for entry into the trial. She was otherwise clinically barely symptomatic and was receiving oral prednisolone and hydroxychloroquine only. On days 3, 7, 14, and 28 her white cell count was 13, 0.9, 2-6, and 3-4x109/l respectively. The anaemia showed little change in the first three months.
Comparison of DNA binding measurements showed no significant difference between the patient groups. Seven patients in the IVMP group and 12 in the placebo group had raised levels at day 0. In both groups there tended to be a fall by one month (Table  1) , which was subsequently sustained (Fig. 2) . 
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A total of seven patients had low C3 levels at the start of the study (Table 1) . Four of these were in the treatment group; during the first two months of the follow up period the C3 level normalised in three of them and improved in the fourth. In the three patients in the placebo group the C3 level normalised in one but was unchanged in the other two.
CH50 measurements in all of these individuals produced similar results. There was thus a distinct trend among initially C3 or CH () depleted patients to respond better in terms of complement levels if they were in the treatment rather than the control group.
ORAL DRUG DOSAGE
Another method of assessing the response to IVMP treatment was to compare the oral prednisolone doses used in the treatment and placebo groups during the follow up period. The prednisolone dose was adjusted in each individual case in the normal way, according to the clinical and laboratory findings at the time. Fig. 3 Fig. 4 shows that the number of patients receiving hydroxychloroquine, mepacrine, azathioprine, and cyclophosphamide was similar in the two groups before IVMP or placebo treatment, at days 14 and 28, and at two months. Table 2 lists the adverse reactions and other major medical events which occurred during the study. One individual in the control group developed a rash of rapid onset after the first injection; this was presumed to be due to the diluent, and the patient was taken out of the study.
ADVERSE REACTIONS AND OTHER MAJOR MEDICAL EVENTS
Two patients developed diabetes mellitus (as determined by a plasma blood sugar level higher than 15 mmol/l) one (control group) on day 3 and the other (treatment group) at two months. Both and is composed by adding the numbers ofindividuals taking each drug. The figure above each bar indicates the number ofpatients assessed at that particular time. Thus for example, ofthe 14 patients in the placebo group assessed at day 0, five were taking hydroxychloroquine, and two were taking azathioprine; at the same time three out of 12 patients in the IVMPgroup were taking azathioprine and two were taking hydroxychloroquine, one of whom was also taking mepacrine. these patients had had slightly raised blood sugar levels on day 0, and the latter received high doses of oral prednisolone in the two months before the detection of frank diabetes. One patient in each group developed marked Cushingoid features; both of these continued to receive high oral prednisolone doses during the first month.
One individual in the treatment group developed abscesses in the thigh and buttock at two months; her disease had previously been characterised by recurrent infections, however, including septicaemia.
One death occurred. This patient, who was in the treatment group, died at 41/2 months of uncontrolled cerebral lupus, manifest as intractable seizures. Between day 28 and two months the patient had had her care transferred to another hospital, and was therefore not assessed for the study after this time.
Patients were not asked about symptoms of metallic taste or flushing at the time of IVMP/ placebo treatment as these side effects are well described, and knowledge of them might have compromised the objectivity of the trial. No patient developed hypotension after IVMP/placebo infusion.
There was no significant difference between the two groups in weight or diastolic blood pressure either on day 0 or at one month.
Discussion
This study is the largest double blind trial to Because of the need to maintain adequate steroid treatment in the placebo treated group, and to be able to adjust treatment during the six month follow up period, it was felt necessary to give both IVMP and placebo treated patients oral prednisolone in the conventional way. The study therefore examined the additive effect of IVMP upon a background of oral prednisolone, starting at between 40 and 60 mg a day. This is a relatively small dose of steroid compared with 1 g of methylprednisolone, and we therefore felt that if a short course of high dose steroids does have a significantly better effect upon active SLE than conventional treatment then a background dose of 40-60 mg a day of prednisolone should not mask this. This approach had an advantage for assessment: disease activity in the follow up period was assessed not only by individual clinical, haematological, biochemical, and serological parameters (many of which were guides to activity in only a few patients) but also by the alterations made in drug treatment.
The results showed a trend towards a better overall response in the first fortnight in the group of patients treated with IVMP, as judged by overall clinical assessment. This was no longer seen at one month or subsequently. In the case of other markers of disease activity more specific comparison between groups was more difficult as the heterogeneity of SLE resulted in numbers of patients with a particular abnormality being small. There was a trend for skin and joint symptoms to improve more readily in the treatment group, but this was not statistically significant. Among the few patients who had initial hypocomplementaemia, however, there was a more distinct trend to respond better in terms of complement levels if they were in the IVMP treatment group. In the case of other parameters, such as ESR and DNA binding, there was no discernible difference between the treatment and placebo groups. There was also no significant difference between the two groups in oral prednisolone dosage during the follow up period, or in the introduction of other disease modifying drugs.
Thus it appears that IVMP may have an increased therapeutic effect when added to conventional oral prednisolone, a result suggested. by an earlier uncontrolled trial in Italy.s The numbers of patients in our study do not allow us to conclude how statistically significant or uniform this may be, however. Furthermore, any such effect seems to be relatively short lived, a finding similar to that of Barron et al in a study of IVMP in childhood lupus nephritis.9 One way to overcome this could be to give patients repeated doses of IVMP. In two studies this was performed at monthlv intervals.
with encouraging results at six months'1and a year.7
Another report, however, suggested a loss of efficacy of IVMP with repeated administration.S There was little overall difference in side effects seen between the treatment and control groups. Two patients developed overt diabetes mellitus. but in both cases this could be aiscribed to the oral prednisolone. The development of abscesses and cellulitis in one patient at two months and the death of another at 41/2 months did not seem directly attributable to IVMP. The development of Cushingoid features and the changes in weight and diastolic blood pressure were not significantly different between the two groups. Thus our findings confirm previous reports that IVMP 'Is a relatively safe treatment when given in the way de'cribed here.
We cannot exclude the possibility that the oral prednisolone in our patients masked the beneficial effects of IVMP. and that the latter when given alone might have produced similar or increased disease suppression with diminished side effects. Our findings do suggest that IVMP may confer an added initial benefit when used in conjunction with conventional high dose oral prednisolone treatment, though the differences were insufficiently striking for any firm conclusions to be drawn. IVMP does appear to be a safe treatment for active SLE, both in the short and medium term. 
